alternative to whole-cell lysate screening for direct v-Src Figure 1D ) suggested an However, this kinase is present in very low abundance -1, Y450 ) it is not a promiscuous kinase that always phosphorylates a given protein (Dok-1) in all signaling complexes. (Figure 3, map c, lower right) . Surprisingly, one Dok-1 phosphorylation site (peptide Y4) does not contain a Other kinases in these complexes are responsible for highly specific phosphorylation events, revealing such v-Src phosphorylation site. We were unable to identify the Dok-1 site corresponding to the Y4 peptide, although protein complexes to be more dynamic and specifically regulated by individual kinases than previously apit was confirmed by phosphoamino acid analysis that it contained a phosphotyrosine residue (data not shown). 3T3 cells coexpressing either dok-1, dok-1(Y295F), dok-1(Y314F), dok-1(Y361F), or dok-1(Y450F). In the top image, the lysates from dok-1, dok-1(Y295F), dok-1(Y314F), dok-1(Y361F), or dok-1(Y450F)-expressing cells (lanes 1-5) were subjected to immunoprecipitation with anti-Src antibody (GD11). Reaction products were separated on 10% SDS-PAGE, transferred to PVDF membrane, and analyzed by immunoblotting with an anti-HA antibody. In the bottom image, the PVDF membrane was subjected to immunoblotting with an anti-Src antibody (EC10) as a loading control. dok-1(Y314F), dok-1(Y361F), or dok-1(Y450F) . Relative transformation efficiencies show the mean of three independent experiments, and the bars represent standard deviations from the mean value. N 6 (benzyl) ADP (2.5 mol, molar absorbancy (⑀ max ) 15.4 ϫ 10 3 at 265 nm at pH 7.00) was dissolved in DMF (200 l), and carbonyl diimidazole (8 mg, 10 mol) was added to it. The reaction mixture was stirred for 24 hr at room temperature, then methanol (4 l) was added and the reaction was stirred for an additional 1 hr. 32 P orthophosphoric acid (5 mCi, 8500 Ci/mmol) was dried in vacuo, dissolved in DMF (100 L), and added to the reaction mixture. After the mixture was stirred for 24 hr, DMF was removed in vacuo, and the radiolabeled analog was purified by ion-exchange chromatography with DEAE (1.5 cm ϫ 7 cm packed volume) and a gradient of 0.1-1 M TEAB buffer (pH 7.5) at a flow rate of 1.5 ml/min. The purified product was concentrated in vacuo at Ͻ40ЊC by rotary evaporation. The concentrated triphosphate was redissolved in 200 l water, and the concentration was determined by scintillation counting (yield 20%). The [␥- The pellet was resuspended in 5 ml of 25 mM Tris (pH 8.0), 1 mM EDTA, and 1 mM DTT buffer and lysed twice at 8000 psi in a French of TEAB buffer (pH 7.5), solvent was removed in vacuo at Ͻ40ЊC, and the residue was purified as described above (retention time press at 4ЊC. The lysate was centrifuged again at 2500 ϫ g for 10 min. The supernatant was added to 1 ml of reconstituted glutathione 9.7 min). 32 P] N 6 (benzyl) ATP (8500 Ci/mmol) (lanes 3 and 4) and were described in the manufacturer's instructions. incubated for 45 min at room temperature. Cell lysates were boiled for 5 min in sample buffer (62.5 mM Tris (pH 6.8), 2.5% SDS, 10% glycerol, 2.5 mg/ml DTT, 2.5% ␤-mercaptoethanol) and separated Phosphotryptic Peptide Mapping on 10% SDS-PAGE gels. Separated proteins were electrophoretiImmunoprecipitations and in vitro kinase assays with GST-Dok procally transferred to immobilon polyvinylidene membranes (Millipore, teins were performed as described above. 32 P-labeled Dok-1 bands Bedford, Massachusetts) with a semidry apparatus (Owl Scientific) were excised from the nitrocellulose membrane, and phosphotryptic for 1 hr at 10 V. For autoradiography, the membranes were exposed peptide mapping procedures were carried out according to the to Kodak Biomax MS film (Kodak) with a Biomax MS intensifying methods of Boyle et al. [45] . The nitrocellulose membrane carrying screen at Ϫ70ЊC.
the protein was soaked in 0.5% PVP-360 in 100 mM acetic acid at 2D gel electrophoresis of radiolabeled samples was carried out by 37ЊC for 30 min, after which it was washed extensively with 0.05 M Kendrick Labs (Madison, Wisconsin) with 2% pH 3.5-10 ampholines NH 4 HCO 3 . Ten micrograms of TPCK-treated trypsin (Worthington, (Pharmacia) for 9600 volt hr. One mg of an IEF internal standard, Freehold, New Jersey) in 0.1 mM HCl (1 mg/ml) was added to the tropomyosin, was added to each sample. Ten percent SDS slab membrane soaked in 200 l of NH 4 HCO 3 and was incubated at 37ЊC electrophoresis was carried out for about 4 hr at 12.5 mA/gel. The for 2 hr. At the end of the digestion, 300 l of water was added, gels were stained with Coomassie blue, dried, and exposed to Koand the supernatant was lyophilized. Chilled performic acid (100 l) dak X-OMAT AR film.
was then added, and the oxidation was carried out at 4ЊC for 1 hr, followed by the addition of 400 l of water and lyophilization. Phosphotryptic peptides were resolved on cellulose TLC (thin-layer Immunoprecipitation and Kinase Assays of v-Src and v-Src-as1 NIH 3T3 Cells chromatography) plates by electrophoresis in pH 1.9 buffer (1000 V for 70 min) in the first dimension, followed by ascending chromaUnless otherwise specified, cells were lysed at 4ЊC in modified RIPA buffer with 0.1% SDS and 2 mM sodium orthovanadate. After centriftography in phosphochromo buffer (25% pyridine, 7.5% glacial acetic acid, 37.5% 1-butanol in water) in the second dimension. Labeled ugation, the cleared lysate was incubated with 1-5 g of the desired antibody at 4ЊC for 2 hr with gentle rotation, followed by incubation peptides were detected by autoradiography by exposing the plate to Kodak Biomax MS film (Kodak) with a Biomax MS intensifying with 50 l of 50% protein A Sepharose slurry (Pharmacia) precoated with rabbit IgG (except for the Dok-1 immunoprecipitation) for anscreen at Ϫ70ЊC.
